The commonly used γ µ Pomeron-quark coupling changes its sign under charge conjugation, in contradiction to the property of Pomeron. I show that the Pomeron-quark coupling is tensorial and is invariant under the charge conjugation.
Introduction
High-energy diffractive processes have been extensively modeled with Pomeron(P) exchange. It was shown [1] that the P-proton coupling to a very good approximation is given by the sum of individual P-quark coupling and that in the two-gluon model of the Pomeron the P-quark coupling is proportional to γ µ , similar to that of C=1 isoscalar photon. As noted in Ref. [2] , the model has a dubious aspect because γ µ is odd under charge conjugation, C, while the Pomeron should be even under C. In spite of this, the γ µ -model has been extensively employed [2] - [4] .
In this work, I use the nonperturbative nature of the multigluon exchange and treat the Pomeron as a bound state of the gluons. As a result, a tensorial P-quark coupling emerges, which has the correct charge-conjugation property. My study also shed light on why the γ µ coupling can be successful inspite of its intrinsic inadequacy.
Doorway-state model for Pqq coupling
The doorway model for the s-channelscattering and the corresponding t-channelscattering is illustrated in Fig.1 , where the doorway-state (shaded rectangle) is required to possess the quantum numbers of a Pomeron. At small t's the Pomeron trajectory is linear: [5] , [6] , and 0.25 [3] . The spins compatible with the general properties of the Pomeron are J = 2, 4, 6, .... For definiteness, I will discuss the case with J = 2. The inclusion of higher J in the theory is straightforward.
It suffices to analyze the lower Pqq vertex in Fig.1(b) , where p 
where e ρσ is the spin-2 tensor spinor. Since e ρσ is a symmetric tensor andūv is scalar, it follows that Ω
ρσ is a symmetric tensor. The most general expansion of Ω
where a (ρ) and c are scalars, h ρσ a symmetric tensor, b ρ and b σ 4-vectors, d ρ and d σ pseudo 4-vectors, and f ρσ a pseudo tensor. Only two of the three 4-vectors in Eq.(1) are independent. Because it is not possible to construct either a pseudoscalar or a pseudovector, or a pseudotensor from two 4-vectors, it follows that d ρ = d σ = 0 and f ρσ = 0. Furthermore, since the Pomeron has no charge and sinceūv is invariant under C, it follows that Ω (t)
ρσ is also invaraint with respect to C. Because γ ρ , σ ρσ are both odd under C, hence b ρ = b σ = 0 and c = 0. The final result is
One can write h ρσ = p
1σ . In the c.m. of the t-channel, p
The absence of γ µ in Eq.(3) is due to the spin-2 tensor spinor of the Pomeron which makes Ω (t) ρσ invariant under the C operation. One should note that in Ref. [1] no definite spin and parity were projected out from the two-gluon state. As a result, the two-gluon model led to a γ µ coupling. In other words, it is the spin-parity of the Pomeron that constrains the symmetry property of the vertex. Of course, obtaining a bound state starting with multigluons is still an unsolved nonperturbative dynamics. Our doorway approach represents an alternative solution.
The qq amplitude
The amplitude is equal to ρσµν Ω
µν ≡ I, where Π ρσ,µν is the spin-2 projector. In the rest frame of the P, P = (M, 0). Hence, Π ρσ,µν (P ) reduces to
The effective interaction Lagrangian density of the doorway model is
where M and Φ µν are the mass and the tensor field of the 2 ++ Pomeron, ψ the quark field, A µ the gluon field, and f, g the coupling constants. The color index is omitted but understood. The gauge invariant gluonic current is [7] 
The leading-order diagrams are shown in Fig.2 . Detailed evaluation of these diagrams supports the ansatz a (ρ) = a that led to Eq.(4). The determination of the tensor-coupling vertex from the pp scattering data by means of Regge theory can be found in Ref. [8] where for the first time a singularity-free, crossing symmetric, invariant form factor has been formulated and applied with success 
Conclusion
The spin and parity of the Pomeron leads to a C-invariant tensor-coupling Pqq vertex and to aamplitude proportional to G 2 , a scalar. One notes that the γ µ coupling gives The t-dependence of the square of the angular-momentum-independent part of the singularity-free and crossing-symmetric form factor. The physical domains of the sand t-channels correspond to t ≤ 0 and t ≥ 4m an amplitude ∝ γ µ ⊗ γ µ which also gives a scalar number [1] . This could be the reason that the γ µ model can describe the pp scattering data inspite of its inconsistency with the Pomeron property. The tensor coupling should be used because of its transformation property under the charge conjugation. Study of diffractive processes involving more than two Pomeron vertices would differentiate the predictive powers of the γ µ and tensor couplings.
